The beam sweeping magnet kickers are two pairs of conductors placed 90 degrees apart inside a circular magnetic yoke. Each pair has the same axcitation curreent in the opposite directions, and the two currents are a sine and a cosine in phase. To estimate the magnetic forces on the kickers due to the excitation currents, we make the following simpli cations:
3. the magnetic yoke has = 1, and the elds are zero near the outside inner surface of the yoke. Fig. 1 shows the cross section of the conductors. Conductors 1 and 3 have equal and opposite currents, conductors 2 and 4 have equal and opposite currents, and the current I 1 leads I 2 by 90 degrees. We can write I 1 as I peak sin , I 2 as I peak cos, I 3 as -I peak sin, and I 4 as -I peak cos, where I peak is 10,000 amps. We n o w wish to calculate the net forces on a conductor due to the other three conductors and the magnetic yoke. We make the simplifying assumption that the magnetic permittivity, , is in nite; in reality is about 60 and very little B-eld escapes to the outside. Assuming that the B-eld is zero right outside the yoke, we can then replace the yoke with 4 image currents in the same directions at a distance a so that the B-eld does cancel at the outer circumference of the yoke Fig. 2 . The problem is now reduced to summing up all the forces on one conductor due to the other 7 currents. As shown in Fig. 1 , for example for conductor 1, we decompose the forces on it into F x radially outward and F y tangential. Then, 
